Enterotoxic factor (EF) was present and could be developed in nonagglutinable vibrios, but not the permeability factor (PF). Presence of PF without EF in Vibrio parahaemolyticus is significant. Both EF and PF were absent in V. alcaligenes.
Several recent reports have documented that, apart from Vibrio cholerae, organisms such as nonagglutinable vibrios (NAG), strains of V. alcaligenes, and V. parahaemolyticus can produce the clinical syndrome of cholera (1, 6, 7, 9) .
It is now known that the pathophysiological changes that occur in cholera are due to a cell-free exotoxin elaborated by V. cholerae containing two principal factors: (i) the enterotoxic factor (EF), responsible for the initiation of fluid accumulation in the gut of both human and experimental animals (5); and (ii) the permeability factor (PF) or skin toxin, found to be capable of producing increased vascular permeability in the skin of experimental animals (3). There is, however, some divergence of opinion as to whether these two factors are identical and only different manifestations of the same factor (5), or whether they are two altogether different entities (8) . While the current knowledge about the V. cholerae toxin may be lacking in some aspects, there is even less knowledge regarding the toxin (if any) of other organisms implicated in acute cases simulating cholera, and it is not yet known whether similar EF and PF are elaborated by these organisms. In view of the above, the study was undertaken to ascertain whether an EF or a PF, or both, are elaborated by these organisms.
Thirty-four strains of NAG, seven of V. alcaligenes, and four of V. parahaemolyticus, all isolated from acute, hospitalized patients, were used in these experiments. The strains were maintained in soft-agar (0.3% agar) stabs with a minimum number of transfers. Cell-free, peptone water culture filtrate (crude toxin) was prepared as follows: 0.1 ml of 18-hr surface culture harvested in saline containing 10t2 colony-forming units per ml was inoculated into 50 ml of medium containing 2%/1 peptone (Difco) and 0.5% sodium chloride in a 250-ml Erlenmyer flask; the surface to volume ratio of the medium was about 1.3 cm2/ml. Peptone water containing 6% sodium chloride was used for the preparation of crude toxin of V. parahaemolyticus, as the organisms are halophilic. After 8 hr of incubation with shaking (120 strokes/min) at 37 C, the culture was centrifuged in the cold, the supernatant fluid was filtered through a membrane filter (Millipore Corp., Bedford, Mass.; 0.45 ,m), and the filtrate was stored at -20 C. Portions of these cell-free filtrates as well as of the culture media were concentrated 10 times by using Carbowax and were stored at -20 C.
Whole-cell lysates (WCL) and WCL supernatant fluids (WCL-SUP) were also prepared from the packed bacterial mass obtained from the centrifuged deposit of 8-hr peptone water culture grown in the condition mentioned above. Centrifuged deposits were suspended in 10 ml of normal saline and treated sonically at 20 kc for 20 min in the cold. Centrifuged supernatant fluid of the sonically treated material was designated as WCL-SUP, and the sediment was suspended in 10 ml of normal saline as WCL.
To observe the effect of animal passage on the production of EF and PF, four NAG strains were given intraintestinal passage in ligated loops of adult rabbits. Of cell-free filtrates from the four strains, two gave consistently negative results both in loop and skin, and two produced positive loop reactions without skin reactivity. Six serial passages were done for each strain, and, before each Results of loop and skin reactions are presented as the mean of the two results for each test material. From the results (Table 1) it is evident that 8-hr, cell-free filtrates of strains of NAG, V. alcaligenes, and V. parahaemolyticus failed to produce any loop reaction or skin toxicity. However, 10 x concentrated filtrates of four out of 34 NAG strains gave positive loop reactions of 0.8 ml/cm, 0.6 ml/cm, 0.4 ml/cm, and 0.6 ml/cm, but failed to react in skin. It is of interest to note that similar concentrated filtrates of three V. parahaemolyticus strains produced skin reactions but failed to produce enterotoxicity in loops.
The results ( Table 2 ) also indicate that the enterotoxigenicity of the four NAG strains increased after six serial rabbit passages, as evidenced by their presence in the cell-free filtrates, WCL-SUP and WCL. However, skin toxicity was persistently absent even after animal passage.
By immunodiffusion and immunoelectrophoresis it has been shown (7) that NAG vibrios from human infection contain antigen(s) similar to toxin antigen(s) of V. cholerae Inabe 569B, an agglutinable virulent strain. Present investigations indicate that some NAG strains are capable of elaborating cell-free toxin containing EF, and that EF can be induced in the NAG by animal passage. The absence of PF or skin toxin in NAG vibrio filtrate, or failure in its production after animal passage, is highly significant and suggests that EF is the primary factor for induction of cholera syndrome; PF, in contrast, does not play an important role. The presence of permeability factor in concentrated, cell-free filtrates of V. parahaemolyticus, without the presence of enterotoxic factor, suggests that the pathogenicity of these organisms is quite different from NAG and agglutinable vibrios.
